INTRODUCTION
Currently, there is a great improvement in the renewable energy sector to mitigate a high consumption of fossil fuels. In this sense, the process of anaerobic digestion of organic wastes is a technology that can reduce or eliminate their content of organic matter, mainly turned into methane, which has a high calorific value: 9.96 kW • h/m3 [1], its combustion does not contribute to the greenhouse effect because of its renewable sources.
The Distillery produce large quantities of waste, such as the vinasse, that is characterized by low pH [2]; the production of one liter of ethanol generate on average between 10-15 liters of vinasse [3] . Vinasse is the waste water from the production of ethyl alcohol by fermentation, it is highly acidic and contains abundant organic matter (often more than 70-80g COD / l). This type of waste can be effectively purified by anaerobic digestion. The process produces low sludge, thereby facilitating its removal. Moreover, vinasse is chemically very complex [4] .
In general, slops are rich in minerals such as potassium, calcium, and sulfur, and have a high content of organic matter, characterized by high levels of BOD and COD [5] .
Despite its strengths, it should not be forgotten that the vinasse is a important source of pollution when discharged without precautions in the river or that she penetrates into the groundwater.
The major problem of the filing of the vinasse is the possibility of its draining into rivers and lakes, especially during rainy days [6] .
However, some studies have indicated that the placing of vinasse in landfill can lead to groundwater contamination, and can also produce disagreeable odor emissions due to the putrefaction of organic matter [5] .
Due to the problems discussed above, the anaerobic treatment is more adequate for this type of waste compared to other treatment alternatives. In the literature, good results for the COD reduction have been reported (up 95.9%) [5] . Of the theoretical data have been used to estimate the potential of biogas from anaerobic digestion of vinasse, which is to 14.6m 3 per 1m 3 of vinasse [6] . In Morocco, the country has an ethanol distillery by fermentation of the beet molasses and cane sugar. His products placed on the market are used in various sectors, namely chemical and para-chemical, food processing, perfumes and cosmetics, pharmaceutical and gas needs. Production of vinasse in this distillery is 18m 3 / h.
The objective of this experiment is to evaluate the feasibility of anaerobic digestion of vinasse while producing biogas. The loads added of the organic matter for feeding the digester is measured by calculating and following up the value of volatile solids in the process, and the production of biogas, with an increase in the volume of organic matter added between loads to avoid the problem of overloading of milieu.
II. MATERIALS AND METHODS

II.1 Equipment:
The digester used in semi-continuous mode, has a diameter of 8cm, with an internal height of 15 cm and a capacity of 0.5 L. The substrate is maintained homogeneous within the digester, by a magnetic stirrer. The digester is immersed in a bath of water to a mesophilic temperature (35 ° C ± 2 ° C). The biogas produced is collected in a Mariotte flask. The volume variance of biogas produced over time is determined by the volume of water displaced.
II.2 Inoculum:
The digester was inoculated with biomass from an industrial anaerobic reactor, used to treat wastewater from distillery. This biomass contains a methanogenic flora capable of degrading the effluent; these microorganisms can accelerate the starting of the anaerobic digestion. The chemical composition of the inoculum is shown in TABLE 1. 
II.3 Vinasse:
Vinasse used in this experiment to study the anaerobic digestion, is produced from a line of production of ethyl alcohol from a distillery unit (Kenitra, Morocco). The physico-chemical characteristics of the vinasse are shown in TABLE 2. 
II.4 Experimental Procedure:
The experiment is performed in batch mode. At first the digester is filled with a volume of inoculum from an industrial anaerobic reactor, used to treat wastewater distilling (70% of digester volume), to ensure a good startup of the process. Then feed in a way, more or less, to a daily charge of 0.25g SV vinasse, and then move to a higher load of 0.5g SV when the biogas recovered ceased to be liberate in appreciable quantities. This scalability must be adapted to the specific activity of microorganisms, as a risk of organic overload can cause an imbalance or malfunction of the process, and therefore the stopping of anaerobic digestion. Biogas production has been completed, depending on the rate of biochemical reactions and biodegradability of the microorganisms during anaerobic digestion. The duration of this experiment was 16 days.
II.5 Chemical Analysis:
The following parameters were analyzed in the laboratory: pH, humidity, total solids, mineral solids, volatile solids. These analyzes were performed using'' Standard Methods for the Examination of Water and Wastewater'' [7] .
III.
RESULTS AND DISCUSSION
The experimental results were used to evaluate the behavior of the anaerobic digestion of vinasse. Stability, biodegradability and biogas yield are determined by tracking parameters of the experiment.
III.1 Stability of the digester:
Several experiments have shown that they exist a number of factors that influence the process of anaerobic digestion, for this it is necessary to ensure that the experiment is performed under stable conditions, it is very important in order to obtain a highest biogas yield [8] .
One of the indicators used to control the stability of the process in the digester is pH. The optimal pH range for mesophilic anaerobic digestion is close to neutrality, varying for each type of bacteria between 6.5 and 7.5 [9] . The digester has shown no signs of instability during the experiment, since the environment was always maintained in favorable alkaline conditions for anaerobic digestion. The optimum pH value during the experiment is of the order of 7.1. (1) shows that the pH at inside the digester is controlled in the range limited all through the anaerobic digestion. This stability is important because the ecosystem and more specifically, the methanogenic microorganisms are very sensitive to variations in pH, which can lead to the generation of AGV non-ionized forms, which inhibit the process. Consequently the stability of these conditions indicates that the conduct of the increasing load is well underway, which promotes the proper functioning of the anaerobic digestion order to ensure a remarkable biodegradability, and thus obtain a good production of biogas.
III.2 Evaluation of organic matter:
Another parameter that controls the anaerobic digestion is the evolution of organic matter throughout the experiment, expressed as volatile materials. TABLE 3 shows the results of the physico-chemical characteristics in the digester at the beginning and the end of each load. The increase in the concentration of organic matter in the digester is due to the accumulation of nonbiodegradable substrate. The subsequent change in the behavior of the system is due to microbial adaptation of substrate consumption. The organic matter consisting of microorganisms, are used as a substrate, eliminating the organic matter existing in the form of volatile solids.
III.3 Estimated of biogas production:
A fundamental part of this experiment is to determine the most favorable conditions for the optimal production of biogas from the anaerobic digestion of vinasse. Theoretically, the Chen-Hashimoto model estimates by calculation a specific production of methane in m 3 per kg of dry organic matter (OM) initially admitted in an anaerobic reactor [10] . In this model, the specific production (B) is expressed by the formula: 
III.4 Experimental Production of biogas:
Considering the complexity of the estimated calculation including difficulties in determining the inhibition coefficient K, the experimental test to find the methane potential can give a precise answer to the question of methane production for any substrate. 2) shows that the volume of biogas production increases with the increase in load (from 0.25g to 0.5g VS added). This phenomenon is due to the degradation of the added available organic material that emerges in the form of biogas, with the maintenance of the stability of the control parameters of anaerobic digestion.
As previously mentioned, a larger quantity of volume of biogas was produced after the increase of the load and for a load of 0.25 g VS added, the amount of accumulated biogas is 300mL, and a load of 0.5 g VS added, the amount of accumulated biogas is 370ml. In addition, the slopes of the curves also decrease with time at the end of each load. This decrease in slope, accompanied by a reduction in the volume of biogas produced can be explained by the progressive reduction in the concentration of biodegradable substrate. The coefficient of biogas yield can be determined from the maximum volume of biogas produced experimentally (G r ) and the quantity of volatile solids added to the higher load (Q r ). The coefficient of biogas yield is calculated using the following equation: 

The coefficient of performance of biogas for the higher load added during the experience, which is 0.5g SV added, with a maximum volume of biogas production of 370ml, is 0.74L / g VS. TABLE 4 shows a comparison between the results of biogas produced from the anaerobic digestion of vinasse. In the literature, the anaerobic digestion of waste distillation shows interesting results to produce biogas; between 350 and 700m 3 / t of dry organic matter (biogas to 60% CH 4 ) [10] or also 0.68m 3 /kg SV [12] . One can deduce that theoretically the range of biogas production from anaerobic digestion of waste distillation of alcohol is between 0.35 and 0.7 L / g dry organic matter (which represent the volatiles dry). While the results obtained in this experiment are similar and have not exceeded the range reported in the literature. This shows that the anaerobic digestion of this type of waste is a reliable solution for the production of biogas, which can be valued as a source of renewable energy, and that will allow the industry to save significant gains. Also, later experiments have also shown that anaerobic digestion of vinasse supplemented by other chemical treatments such as ozonation [8] , gives even more remarkable results, and contributes to a significant removal of refractory compounds [14] , seen that some effluents such as those derived from organic material having undergone thermal treatments have a ""hard COD"" important and result in low yields of methane, which is the case for the vinasses produced from molasses, where the purification efficiency remains low, at around 60%. In this case, it is not the distillation of alcohol is the cause but only undergoes treatment molasses in the sugar [10].
One can then deduce that the anaerobic digestion is a very reliable solution for the treatment of vinasse to produce of biogas but to optimize the purification yield, given the chemical complexity of vinasse, it is necessary that such waste is pre-treated to minimize, or even eliminate the pollution load.
IV. CONCLUSION
The experience of the mesophilic anaerobic digestion of vinasse, showed no signs of instability throughout the process, which lasted 16 days, with a pH of around 7.1, and allowed to have a coefficient of biogas yield is 0.7L/g VS.
On the basis of results of this experiment, we can deduce that the vinasse is a potential source for the production of biogas, and the process of anaerobic digestion presents a reliable solution for the treatment of this type of waste. But to ensure a more significant purification yield, the anaerobic digestion of vinasse must be preferably completed by another chemical pretreatment.
